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DOCUMENT-IDENTIFIER: US 5302388 A 
TITLE: Control of Campylobacter jejuni colonization 



CLAIMS: 



I. An anti -Campylobacter jejuni colonizing poultry feed which is useful for preventing the colonization of 
Campylobacter jejuni in a poultry animal, having dispersed therein, as an active ingredient, an effective amount . 
of at least one cecal-colonizing strain of microorganism to provide ant i -Campy I o bact er activity, wherein the 
strain is selected from the group consisting of Klebsiella pneumoniae strain 23 (ATCC No. 55234), Citrobacter 
diversus strain 22 (ATCC No. 55236), Escherichia coli (013:H.sup.-) strain 25 (ATCC No. 55235), mutants 
thereof which retain the ability to produce anti -Campylobacter activity, and mixtures thereof. 

7. The composition of claim 5, wherein the cecal-colonizing strain is an active ingredient in a poultry feed 
material, said strain producing anti -Campylobacter metabolites to provide, upon addition to a poultry feed, a 
poultry feed producing an effective amount of anti -Campylobacter metabolites to inhibit the colonization of 
Campylobacter jejuni in a poultry animal. 

II. A process for inhibiting the colonization of Campylobacter jejuni in poultry comprising administering an 
effective amount of at least one cecal-colonizing strain of microorganism, said strain producing 
anti -Campylobacter metabolites, wherein the strain is selected from the group consisting of Klebsiella 
pneumoniae strain 23 (ATCC No. 55234), Citrobacter diversus strain 22 (ATCC No. 55236), Escherichia coli 
(013:H.sup.-) strain 25 (ATCC No. 55235), mutants thereof which retain the ability to produce 
anti -Campylobacter activity, and mixtures thereof, and a carrier. 

20. A process for inhibiting the colonization of Campylobacter jejuni in poultry comprising dispensing and 
delivering a dietary supplement comprising an effective amount of at least one cecal-colonizing strain of 
microorganism, said strain producing anti -Campylobacter metabolites, wherein the strain is selected from the 
group consisting of Klebsiella pneumoniae strain 23 (ATCC No. 55234), Citrobacter diversus strain 22 (ATCC 
No. 55236), Escherichia coli (013:H.sup.-) strain 25 (ATCC No. 55235), mutants thereof which retain the 
ability to produce anti -Campylobacter activity, and mixtures thereof. 
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DOCUMENT-IDENTIFIER: US 5888810 A 

TITLE: Campylobacter! jejuni f lagellin-escherichia coli LT-B fusion protein 
Brief Summary Text (33): 

Serum antibody response to invasive enteric pathogens is very important in protection against systemic 
infections. The initial immunologic response to enteric infection occurs at the level of the intestinal mucosa. 
Secretory immunoglobulin A (slgA) response at the intestinal mucosa is a primary defense against enteric 
infections (Winsor et al. supra). Stern et al. (1990. Avian Dis., vol. 34, pp. 595-601) found that specific anti-C. 
jejuni antibodies diminish the ability of the bacterium to colonize the gut of 1-day-old chicks when incubated 
with the organism as compared with preincubation with phosphate buffered saline. 

Brief Summary Text (34): 

The f lagella of C. jejuni are essential in the colonization of the intestine. Nonf lagellated organisms are quickly 
cleared from the intestine. Chicken polyclonal antif lagellin antibodies as well as monoclonal antif lagellin 
antibodies have been found to prevent C. jejuni from colonizing the chickens or to increase the dose of 
bacteria required to colonize the chickens (Carr, unpublished). Flagellar antigens are therefore potential 
candidates for vaccines as well as suitable antigens for diagnostic purposes, since the f lagellin protein is 
immunodominant during human infections. 

Detailed Description Text (9\. 

The LT-B/f la fusion gene was under constitutive expression in X6097. The fusion protein was detected at 
several growth times. The best recovery, i.e. the greatest yield of the fusion protein relative to the total 
protein, was when cell density corresponding to OD.sub.600 of about 0.8 was reached. The fusion protein was 
detected by Coomassie staining* and Western blot ana\yses using chicken anti-f lagellin serum (FIG. 2), rabbit 
anti-C. jejuni serum, affinity purified rabbit anti-C. jejuni f lagellin antibodies and rabbit anti-LT serum (FIG. 
2). The fusion protein was not recognized by a monoclonal antibody directed against the 63 kd f lagellin protein, 
presumably because the monoclonal antibody is directed against an epitope not present in our fusion protein 
since only 46% of the f \aA gene is expressed. The fusion protein has a AAW of 43 kd (16 for LT-B and 27 kd 
for the U band). The protein could not be detected from the pBEB transformed X6097 control. The LT-B/f la 
f usin gene DNA sequence is presented in FIG. 3. 

Detailed Description Text (28): 

Western blot analyses were performed as described by Towbin et al (1979. PNAS, vol. 76, pp. 4350-4354) 
Blots were treated with a 1:200 dilution of chicken anti-C. jejuni serum or rabbit anti-LT before adding the 
secondary antibody (goat-anti rabbit IgG alkaline phosphatase conjugate, Bio-Rad), and developed with the 
substrate solution (5-bromo-4-chloro-3-indolyl phosphate/nitro blue tetrazolium) as described by Sambrook 
et al. (1989. In Molecular Cloning, A Laboratory Manual, Cold Spring Harbor, N.Y.: Cold Spring Harbor 
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DIALOG (R) File 34 9:PCT FULLTEXT 
(c) 2003 WIPO/Univentio. All rts. reserv. 

00452378 **Image available** 

A PORIN GENE FROM CAMPYLOBACTER JEJUNI, RELATED PRODUCTS AND USES THEREOF 
GENE DE PORINE EXTRAIT DE CAMPYLOBACTER JEJUNI, PRODUITS APPARENTES ET 
LEURS UTILISATIONS 

Patent Applicant/Assignee: 

HER MAJESTY IN RIGHT OF CANADA as represented by THE MINISTER OF HEALTH 
AND WELFARE CANADA, 

JOHNSON Wendy M, 

BACON David J, 

RODGERS Frank, 

BOLLA Jean-Michel, 
Inventor (s) : 

JOHNSON Wendy M, 

BACON David J, 

RODGERS Frank, 

BOLLA Jean-Michel, 
Patent and Priority In format-ion— ( Coun ^ry,, __Number 1 , Date) : 

Patent : jj 

Application: WO 9 8CA2 7 T 2^T9 9 8 0 3 2 5 ^(PCT/WO CA9800272) 

Priority Application: US 9741200 19970325 

Designated States: AL AM AT AU A2 BA BB BG BR BY CA CH CN CU CZ DE DK EE ES 
FI GB GE GH GM GW HU ID IL IS JP KE KG KP KR KZ LC LK LR LS LT LU LV MD 
MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT UA UG US 
UZ VN YU ZW GH GM KE LS MW SD SZ UG ZW AM AZ BY KG KZ MD RU TJ TM AT BE 
CH DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ CF CG CI CM GA GN ML 
MR NE SN TD TG 

Publication Language: English 

Fulltext Word Count: 25116 

A PORIN GENE FROM CAMPYLOBACTER JEJUNI, RELATED PRODUCTS AND USES THEREOF 
GENE DE PORINE EXTRAIT DE CAMPYLOBACTER JEJUNI, PRODUITS APPARENTES ET 
LEURS UTILISATIONS 

Fulltext Availability: 
Detailed Description 
Claims 

English Abstract 

The invention relates to a porin gene from Campylobacter jejuni [SEQ ID 
NO: 3] . The gene has been designated porA and is 1275 bp . . . 

French Abstract 

L' invention concerne un gene de porine extrait de Campylobacter jejuni 
(SEQ ID NO:3) . Ce gene, denomme porA, a une longueur de 1275 bp... 

Detailed Description 

A PORIN GENE FROM Campylobacter jejuni, 
RELATED PRODUCTS AND USES THEREOF 
TECHNICAL FIELD 

This invention relates to a porin gene from 

5 Campylobacter jejuni, to related products and to the uses 
BACKGROUND ART 

In the following discussion, the... 

. . .41) . Active surveys 

conducted in the United States have estimated the number 

of cases of campylobacteriosis to be 2.5 million per year, 

making it a multi-million dollar disease (39... 

...by C. jejuni can range from watery to bloody 

diarrhea (28, 39) . In most cases campylobacteriosis is a 
self -limiting disease but in the more severe cases, 
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part, if not all of the intact gene while the other 
Campylobacter sp . and related organism were PCR negative. 
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filtrates from other cytotoxic strains of Campylobacter 
sp., indicating that the release of the porin-LPS complex 
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sequenced, a fuller understanding of the role of the porin 
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evaluations may suggest potential roles for the porin-LPS 
complex as .. .COUNTRY: France 
(F) POSTAL CODE (ZIP) : 13009 

(ii) TITLE OF INVENTION: A PORIN GENE FROM CAMPYLOBACTER JEJUNI, 
RELATED PRODUCTS AND USES THEREOF 

(iii) NUMBER OF SEQUENCES: 31 

-70 (iv) COMPUTER READABLE ... unknown 
(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(vi) ORIGINAL SOURCE. 

(A) ORGANISM: Campylobacter jejuni 

(B) STRAIN: 2483 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2. 

Met Lys Leu Val . . . STRANDEDNESS : double 
(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: DNA (genomic) 
(vi) ORIGINAL SOURCE. 

(A) ORGANISM: Campylobacter jejuni 

(B) STRAIN: 2483 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3. 

ATGAAACTAG TTAAACTTAG TTTAGTTGCA GCTCTTGCTG . . . 3 . Bolla, J., E. Loret, M. 
Zalewski, and J. Pages. 1995. 

Conformational analysis of the Campylobacter jejuni 
porin. J.Dacteriol. 177:4266 

4. Burucoa, C. , C. Fremaux, Z. Pei, M. Tummuru. . . 
...and J. Fauchere. 1995. 

Nucleotide sequence and characterization of peb4A 
encoding an antigenic protein in Campylobacter 
jejuni. Res. Microbiol. 146:467 

5. Calva, E., J. Torres, M. Vazquez, V. Angeles, H. de 
la Vega, and G. Ruiz-Palacious . 1989. Campylobacter 
jejuni chromosomal sequences that hybridize to Vibrio 
cholerae and Escherichia coli LT enterotoxin genes. 

Gene . . . 

. ..Rosenau, J. pages, 

and C. Fendri. 1992. In vitro study of virulence 
factors of enteric Campylobacter spp. In. 

Campylobacter jejuni: Current Status and Future 
Trends. I. Nachamkin, M. Blaser and L. Tompkins, 
eds. ...15. Guerry, P., R. Aim. M. Power, and T. Trust. 

Molecular and structural analysis of Campylobacter 
flagellin. p. 267 In I. Nachamikin, M . Blaser, 
and L. Tompkins (ed.), Campylobacter jejuni: Current 
Status and Future Trends, ASM, Washington DC. 

16. Hansen, E., F. Gonzales, N. . . 



.type b. 



Infect. Immun. 56:2709 

17. Hansen, E., C. Hasemann, A. Clausell, J. Capra, K . 

Orth, C. Moomaw, C. Slaughter, J. Latimer, and E. 

Miller. 1989. Primary structure of the... 

...18. Huyer, M. , T. Parr, R. Hancock, and W. Page. 1986. 

Outer membrane protein of Campylobacter jejuni. FEMS 
Microbiol .Lett . 37 :247 
- 89 

19. Johnson, W. , and H. Lior. 1988. A new heat-labile 
cytolethal .distending toxin (CLDT) produced by 

Campylobacter sp . Microb. Pathog. 4:115 

20. Kennell, W. , and S. Holt. 1991. Extraction, 
purification and. . . 

. . . and J. -M. 

Pag(s. 1992. Immunological cross -reactivity between 
outer membrane pore proteins of Campylobacter jejuni 
and Escherichia coli. FEMS microbiology Letters. 

99:281 

22. Louie, H., and V. Chan. 1993. Cloning and 
characterization of the gamma -glutamyl phosphate 
reductase gene of Campylobacter jejuni. Mol . Gen. 

Genet. 240:29 

23. Mahajan, S., and F. G. Rodger s . 1989. Virulence of 
Camp 

ylobacter jejuni for chicken embryos. J. Clin. 
Microbiol. 27:1377 

24. Mahajan, S., and F. G. Rodger s . 1990. Isolation, 
characterization, and host cell -binding properties of 
a cytotoxin from Campylobacter jejuni. J. Clin. 

Microbiol. 28:1314 

25. Marmur, J. 1961. A procedure for the isolation of 
deoxyribonucleic acid from microorganisms. J. Mol. 

Biol. 3:208 

26. Mizuno, K K . Takama, and S. Suzuki. 1994. 

Characteristics of cytotoxin produced by 
Campylobacter jejuni strains. Microbios . 78: 215228. 

27. Mowa, N., K . Nakamura, and M. Inouye . 1980. Gene 
structure of the OmpA protein, major surface protein 

of . . . 

. ..coi required for cell-cell interaction. 
J. Miol. Biol. 143:317 

28. Nachamkin, I. 1995. Campylobacter and Arcobacter. 

In Manual of Clinical Microbiology. P. Murray, E. 
Baron, M. Pfaller, F. Tenover6 : 435442 . 

30. Newell, D. , and I. Nachamkin. 1992. Immune response 
directed aginst Campylobacter jejuni. In 

Campylobacter jejuni: Current status and Future 
Trends. I. Nachamkin, M. Blaser, and L. Tompkins, 
editors . ASM. . . 



.and C. Pickett. 1994. 



Genetic, enzymati, and pathogenic studies of the iron 
superoxide dismutase of Campylobacter jejuni. 

Infect. Immun. 62:2687 

34. Pickett, C, E. Pesci, D. Cottle, G. Russell, A... 

..Zeytin. 1996. Prevalence of 
cytolethal distending toxin production in 
Campylobacter jejuni and relatedness of Campylobacter 
sp. cdtB genes. Infect. Immun. 64:2 070 

35. Popot, J., C. De Vtry, and A... 
..Kawaguchi, K. Mizuno, K. Takama, and 

N. Yuki. 1994. Immunological properties and 

ganglioside recognitions by Campylobacter j e junienterotoxin and chol 
toxin. FEMS Immunol. Med. 

Microbiol. 8:207 

41. Tauxe, R. 1992. Epidemiology of Campylobacter 
infections in the United States and other 
industrialized nations. In: Campylobacter jejuni. 

Current Status and Future Trends. I. Nachamkin, 

M. Blaser and L.Tompkins, eds . ASM, Washington, DC. 

pg. 9. 

42. Taylor, D. 1992. Genetics of Campylobacter and 
Helicobacter. Annu. Rev. microbiol . 46:35 

43. Taylor, D. , M. Eaton, W. Yan, and N. Chang. 1992. 

Genome maps of Campylobacter jejuni and Campylobacter 
coli. J. Bacteriol. 174:2332 

44. Tenover, , F., C. Fennell, L. Lee, and D. Leblanc. 
1992. Characterization of two plasmids from 

Campylobacter jejuni isolates thatcarry the aphA-7 
kanamycin resistence determinant. Antimicrob. 

Agents. Chemother. 36:712 

- 93... Kid. Intern. 48:930 

47. Skirrow, M. and Blaser, M. Clinical and epidemiologic 
considerations. In: Campylobacter jejuni: Current 
Status and Future Trends, edited by Nachamikin, I., 
Blaser, M. and Tompkins, L. Washington DC: ASM, 

1992, p. 3 

48. Tauxe, R. Epidemiology of Campylobacter jejuni 
infections in the United States and other 
industrialized nations. In: Campylobacter jejuni. 

Current Status and Future Trends, edited by 
Nachamkin, I., Blaser, M. and Tompkins, L... 

.ASM, 1992, p. 9 

49. McSweegan, E. and Walker, R. Identification and 
characterization of two Campylobacter jejunil 
adhesions for cellular and mucus substrates. 

Am. J.Epidemiol . 1986; 53:141 

50 . Sears . . . 

.linkage to intestinal 

secretion. Microbiol. Rev. 1996; 60: 167 

51. Wassenaar, T. Toxin production by Campylobacter spp. 

Clin. Microbiol .Rev. 1997; 10:466 

- 94 52. Kawaguchi, M. , Takama, K. and Suzuki... 

.Kawaguchi, M., Mizuno, K. , Takama, K. and 

Yuki, N. Immunological properties and ganglioside 



recognitions by Campylobacter j ejuni-enterotoxin and 
cholera toxin. FEMS Immunol . Med . Microbiol . 1994; 
6:207 

54 . Johnson, W. . . 

. . .D. , Russell, G. , 

Erdem, A. and Zeytin, H. Prevalence of cytolethal 
distending toxin production in Campylobacter jejuni 
and relatedness of Camp 
ylobacter sp. cdtl3 genes. 
Inf ect . lhunun. 1996; 64:2070 

56. Mahajan, S. and Rodgers, F.G. Virulence of 
Campylobacter jejuni for chicken embryos. 

J. Clin. Microbiol . 1989; 27:1377 

57. Mahajan, S. and Rodgers, F.G. Isolation, 
Characterization, and Host-cell -binding properties of 
a cytotoxin from Campylobacter jejuni. 

J. Clin. Microbiol . 1990; 28:1314 

58. Guerrant, R. , Wanke, C, Pennie, R. , Barrett... 

. . .55:2526 
- 95 

59. Johnson, W. and Lior, H. Cytotoxic and cytotonic 
factors produced by Campylobacter jejuni, 

Campylobacter coli, and Campylobacter laridis. 

J. Clin. Microbiol . 1986; 24:275 

60. Mizuno, K. , Takama, K. and Suzuki, S. 

Characteristics of cytotoxin produced by 

Campylobacter jejuni strains. Microbios 1994; 
78 :215 

61. Welte, W., Nestel, U. , Wacker, T. and Diederichs . . . Fourel , D. and 
Pag6s, 

J.-M. Immunological cross -reactivity between outer 
membrane pore proteins of Campylobacter ' * d 
7ejun7 an 

Escherichia coli. FEMS microbiol . Lett . 1992; 
99:281 

68. Bolla, J-M., Loret, E . , Zalewski, M. and Pag6s, J-M. 

Conformational analysis of the Campylobacter jejuni 
porin. J.Bacteriol. 1995; 177:4266 

69. Huyer, M., Parr, T. , Hancock, R. and Page, W. Outer 
membrane protein of Campylobacter jejuni. FEMS 
Microbiol. Lett . 1986; 37:247 

70. Sambrook, J., Fritsch, E.F. and Maniatis... 
. . .59:3740 

76. Yeen, W. , Puthucheary, S. and Pang, T. Demonstration 
of a cytotoxin from Campylobacter jejuni. 

J. Clin. Pathol. 1983; 36:1237 

77. Moore, M . , Blaser, M. , Perez-Perez, G... 
. . . Pag&s, J-M. 

and Fendi, C. In vitro study of virulence factors of 
enteric Campylobacter spp. In: Camplylobacter 
jejuni: Current Status and Future Trends, edited by 
Nachamkin, I., Blaser, M... 61: 155 

87. Misawa, N. , Ohnishi, T. , Itoh, K. and Takahashi, E. 

Cytotoxin detection in Campylobacter jejuni strains 
of human and animal origin with three tissue 
culture assay systems. LT. Med... 

. . .Dis . 1996; 



23 :101 

90. Penner, J. and Aspinall, G. Diversity of 
lipopolysaccharide structures in Campylobacter 
jejuni. J. -Tnfect. Dis. 1997; 176 (Suppl 2) : S135138. 

-100 

91. Alios, B.M. Association between Campylobacter 
infection and Guillain-Barr6 syndrome. J. Infect. 

Dis. 1997; 176 (Suppl 2): S125 

Claim 
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...acid according to claim 1, characterized in 

that it is derived from strain 24 83 of Campylobacter 
10 jejuni {ATCC Accession No. 

4 A nucleic acid according to claim 1, characterized in... 
. . .probe 

to bind specifically to said target. 

59 A method of detecting the presence of Campylobacter 
jejuni infection, characterized by the steps of: 

a) contacting a sample obtained from a patient... 

...time sufficient to 

10 allow formation of a complex between said protein and any 
anti- Campylobacter jejuni antibodies present in said 
sample; and 

b) detecting the presence of, and optionally the... 

...said complex formed during step (a). 

15 10. A method of detecting the presence of Campylobacter 
jejuni in a patient, characterized by obtaining from said 
patient a sample suspected of containing Campylobacter 
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...103 

14 An isolated expression vector, characterized by a 
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amount of the porA antigen of Campylobacter • ' or 
3e3un7 

antigenic fragment thereof and a pharmaceutical^ 
acceptable carrier. 

20 20. A vaccine, characterized... 

. . .human or animal 
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22 A method of producing antibodies for testing for 
infection by Campylobacter jejuni, characterized in that a 
5 protein having an amino acid sequence of SEO ID 
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ABSTRACT: We cloned and expressed in Escherichia coli a gene encoding an 
18- kDa outer membrane protein (Ompl8) from Campylobacter jejuni ATCC 
29428. The nucleotide sequence of the gene encoding Ompl8 was determined, 
and an open reading frame of 165 amino acids was revealed. The amino acid 
sequence had the typical features of a leader sequence and a signal 
peptidase II cleavage site at the N-terminal part of Ompl8 . Moreover, the 
sequence had a high degree of similarity to the peptidoglycan-associated 
outer membrane lipoprotein P6 of Haemophilus influenzae and the 
peptidoglycan-associated lipoprotein PAL of E. coli. Southern blot 
analysis in which the cloned gene was used as a probe revealed genes 
similar to that encoding 0mpl8 in all species of the thermophilic group 
of Campylobacters as well as Campylobacter sputorum. All 
Campylobacters tested expressed a protein with a molecular mass 
identical to that of 0mpl8. The protein reacted immunologically with 
polyclonal antibodies directed against 0mpl8 from C. jejuni. PCR 
amplification of the gene encoding 0mpl8 with specific primers and 
subsequent restriction enzyme analysis of the amplified DNA fragments 
showed that the gene for Ompl8 is highly conserved in C. jejuni strains 
isolated from humans, dogs, cats, calves, and chickens but is different 
in other Campylohacter species. In order to obtain pure recombinant 0mpl8 
protein for serological assays, the cloned gene for 0mpl8 was genetically 
modified by replacing the signal sequence with a DNA segment encoding six 
adjacent histidine residues. Expression of this construct in E. coli 
allowed showed no reaction with this antigen. Ompl8, which is an outer 
membrane protein belonging to the family of PALs is well conserved in C. 
jejuni and is highly immunogenic. It is therefore a good candidate as an 
antigen for the serological diagnosis of past C. jejuni infections. 
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Passive immunity against gastrointestinal infections has recently been 
successfully applied as prophylaxis and therapy in patients in a variety of 
virally and bacterially induced infections. Campylobacter jejuni is 
frequently associated with acute diarrhoea in humans, and several species 
of animals have been shown to transmit the disease, although birds have 
been implicated as the main source of infection. We used bovine and 

chicken immunoglobulin preparations from the milk and egqs 

respectively, of immunized animals for prophylactic and therapeutic 
treatment of chickens infected with C. jejuni. A marked prophylactic effect 
(a >99% decrease in the number of bacteria) was noted using either antibody 
preparation, whereas the therapeutic efficacy, i.e. when antibodies were 
given after the infection was established, was distinctly lower (80-95%) as 
judged by faecal bacterial counts. These observations may serve as a 
starting point for experiments aimed at elimination of the infection in an 
industrial or farm setting. It may also encourage future attempts to treat, 
diarrhoea ^ thera P euticall y- Patients with Campylobacter -induced 
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Poultry consumption has been identified as a major risk factor for 
human infection with Campylobacter jejuni in developed countries C 
jejuni is present in the gastrointestinal tract of broiler cMcSns' at 

Irla.^L ° f S ^ U9hter ' . and fa6Cal contamination of carcases "ring 
processing results in significant Campylobacter loads on carcases One 

a o Pr conL^° redUC , in ? l6Vel ° f CarCaSe contamination with ni 

tL ^ ^ „ c ««Pylobacter infection in broiler chickens . To this end 
i£™ ™Z . d ^ S " lbed here investigated the specificity of antibody in 
caTvlobLi ^ • SeCreti ° nS ° f ch i<=kens that had been immunised wiJh 

Campylobacter antigens and then challenged with viable bacteria The 

reXcSon^f ^ 8erum ° f birds showed a 2 -log 

(et-63 Kd ? SS C ?J col °n^ation with C. jejuni included flagellin protein 
(61 63 Kd ) and three additional antigens of 67, 73.5 and 77.5 Kd Onlv 
flagellin and the 67 Kd antigen were recognised by IgG antScdy n 
gastrointestinal secretions of the same birds . Antibodv from Sv.^ 

proS nlndlhe 6ria ied ^ ^te^lZJlZ f^Un 

S ^ f^aJ7 n -n antl 9 en ^ western blots probed with serum, but 
only the flagellin proteins (61-63 Kd ) in Westerns probed with 

ir Creti ° nS ' Ana ^ SiS ° f the ^oificity of the SS^lS 
° protein using recombinant clones that expressed regions of the 
flagellin gene suggests that epitopes in each region of the flaqellin 
tein H were , immunogenic. Of the immunodominant antigens, only fla"genin 

gitopes of %laL fa ?in eXPOSed ° n Viab i 6 C - jSjuni ' alth °^ oonformSJona? 
epitopes of flagellin appeared to be sensitive to the method of antics 

Jhelr^ranMa ° f " tUdy SU " eSt that ««9eS£ and poLib" 

fS- I- "tigen may be valuable for immunological control of intestinal 

to puri?v ^ ChlCkenS ' bUt that furth - work is recall 

conf^rmatLnaf Jpitges^ 001116 Candidates ^ -ing methods that preserve 
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An enzyme-linked immunosorbent assay (ELISA) was developed in a 
homologous system with bacterial ultrasonic-treated proteins as the antigen 
and antisera from chickens infected orally and subcutaneously with the 
strain Campylobacter jejuni serovar 6 (CJ 6) . The cut-off level was 

ud tTlht ao^o? ,T 1Se l* non - infected specific-pathogen-free chickens 

up to the age of 10 weeks. The suitability of the ELISA system was verified 
using antisera taken from chickens orally infected at the age of 4 
weeks with CJ 1, 6, 28 or 36 or with Campylobacter coli serovar 28 (CC 
28) The development of antibodies was monitored up to 6 weeks 
post-infection (p.i.). sera from chickens infected with CJ 1, 6, 36 or CC 
28 contained specific antibodies to Campylobacter , whereas in those 
infected with CJ 28 no specific antibodies were found. Distinct 
cross-reactions were observed between CJ 6, 28 and CC 28 antigens and their 
antisera 6 a ^ ek ^ P ^ " ' .^ le P oor cross -reactions were found with antisera 
to CJ i and 28. Antibodies to strains of all heterologous serovars were 
successfully detected with an antigen pool comprised of CJ 1, 6 and 36 

brL?^ 3 ' S v " ° Ut 2 thS 12 fi6ld S6ra obtained from 5- and 9-week-old 

„ C *" kens suffering from campylobacteriosis , high specific 
antibody titres to Campylobacter jejuni were found. 
Tags: Animal 
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1. Systemic and intestinal antibody titres were measured in chickens 
following subcutaneous, intraperitoneal (i.p.), oral (p.o.) and combined 
l.p./p.o. administration of antigen, in soluble, emulsified or 
microparticulate form. Antigens tested included keyhole limpet haemocyanin 
(KLH) , killed Campylobacter jejuni whole cells and purified 

Campylobacter flagellin protein. 2. The effect of immunisation with 
purified flagellin protein or with killed C. jejuni whole cells in reducing 
intestinal colonisation was assessed. The ability of newlyhatched chicks to 
respond to immunisation was limited, possibly because of the immaturity of 
the immune system rather than maternal suppression of an immune response. 
Only 5 to 13 birds that were first immunised when 1-d-old with KLH showed 
a systemic response, even after 4 immunisations, whereas 10 of 11 birds 
that were first immunised at 24 d-old responded systemically . 3. In an 
immunisation and challenge experiment, birds that were immunised twice 
intraperitoneally, at 16 and 29 d-old, with killed C. jejuni whole cells, 
had fewer C. jejuni, in the caecal contents than unimmunised control birds'. 
This reduction in intestinal colonisation, to less than 2% of bacterial 
numbers in control birds, was associated with an increase in specific IgG 
in intestinal secretions. There was no significant increase in specific IgA 
or IgM in intestinal secretions following immunisation and challenge. 4. 
These results indicate that immunisation can reduce the level of intestinal 
infection with C. jejuni. The protection may be enhanced by developing 
improved methods of immunisation that stimulate production of increased 
titres of specific antibody in intestinal secretions, particularly specific 
IgA antibody. 
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1- Chick embryos were orally immunised at day 16 of incubation by 
injection of heat-killed Campylobacter jejuni organisms into the amniotic 
fluid. The response to vaccination was observed at 5 d after hatching or, 
in some birds which received a postnatal oral booster vaccination, at 7 d 
after hatching, and the response was observed at 14 d of age. 2. The titres 
of antibody in serum, bile and intestinal scrapings, the distribution of 
immunoglobulin -containing cells in the spleen, duodenum and ileum and the 
expression on peripheral blood leukocytes (PBL) of the T cell surface 
markers CD3 , CD4 and CD 8 were determined. 3. Whereas low titres of 
anti-flagellin antibody were detected in serum, bile and intestinal 
scrapings of unimmunised birds, high titres were observed in immunised 
birds . 4. An increase in antibody of all isotypes was detectable in 
serum but ' the elevation in IgA antibody in intestinal scrapings and bile 
was particularly striking. This response was reflected in a dramatic 
increase in immunoglobulin- containing cells, detected by fluorescent 
histology, particularly those associated with IgA and IgM isotypes in the 
spleen and intestine of immunised birds. 5. Secondary oral boosting after 
hatching resulted in a depression in serum anti-flagellin antibody in 
immunised birds compared to * pre -boosting titres (although still 
significantly higher than in non-immunised controls) but an increase in IgA 
antibody in intestinal scrapings and bile. The number of 
immunoglobulin-containing cells was also increased after boosting. 6. 
Neither immunisation regimen caused a significant change in the numbers of 
circulating CD3 , CD4 or CD 8 T cells. 7. These results indicate that in ovo 
oral immunisation with C. jejuni antigens stimulates the precocious 
development of immunity in chicks. 
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The immune response of chickens to Campylobacter jejuni infection 
was , studied as a step in the search for vaccine candidates. One-day-old 
chicks orally challenged with C. jejuni strain 81116 showed significant 
increases in specific igG , igA , and igM circulating antibodies , as 
detected by enzyme-linked immunosorbent assay (ELISA) . These levels peaked 
at 9 ' 5 ' and 7 weeks postinfection, respectively. Maternal IgG 
antibodies were also detected over the first 2 weeks. Specific mucosal 
IgG and IgA antibody levels also increased significantly. All of the 
birds demonstrated a major response to the 62- kDa flagellin protein by 
Western blotting techniques. The immunodominance of flagellin was 

confirmed by ELISA using an antigen preparation from an aflagellate mutant 
When overlapping recombinant polypeptide fragments of flagellin were used 
epitopes detected by chicken antibodies were observed in region IV 
between residues 95-340 of the protein. Thus flagellin may be suitable 
candidate for a vaccine, although its role in protection must first be 
established. 
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Campylobacter jejuni in broiler chickens: colonization and humoral 
immunity following oral vaccination and experimental infection. 
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A formalin inactivated, Campylobacter jejuni whole cell vaccine, either 
with or without Escherichia coli heat labile toxin (LT) as a mucosal 
adjuvant, was administered orally to broiler chickens. Three vaccine trials 
were performed, differing in the number of vaccinations, and time of 
administration, as well as the inclusion and dose of LT. The overall 
reductions of C. jejuni colonization in the vaccinated chickens ranged from 
16 to 93% compared with non-vaccinated controls. Enhanced levels of aiiti-C. 
jejuni secretory igA antibodies were demonstrated in vaccinated 
chickens . Vaccination also appeared to induce an anamnestic response to 
C. jejuni antigens in the 14-33 kDa range, as demonstrated by Western 
immunoblots. Interestingly, the inclusion of LT in the vaccine regimen did 
not appear to boost the immunogenicity of the vaccine. These results are 
encouraging and suggest that future development of successful oral vaccines 
for the control of enteropathogenic Campylobacter in poultry is feasible. 
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Development of humoral precipitating antibodies against Campylobacter 
spp. in chickens . The development of precipitating antibodies in 
chickens was examined by two-dimensional immunodiffusion test after 
immunization with a formol inactivated vaccine and after subcutaneous and 
oral application of different live Campylobacter serovars. The 
supernatant of bacterial cells after sonication and centrif ugation was used 
as an antigen m the agar-gel precipitin test. Antisera against different 
Campylobacter serovars showed a high percentage of cross-reactions In 
chickens immunized with an inactivated vaccine at an age of l, 2, 3 4 and 
7 weeks, precipitating antibodies could be demonstrated for the first time 
at 7 days p.i. Except for 1-week-old birds, sera from the other groups 
reacted positively at 14 days p.o. After subcutaneous duplication of live 
organisms to 4 -week-old chickens , antibodies could already be 
demonstrated at 4 days p.i. later in part of the experimental groups. No 
interrelation could be detected between antibody titers, measured by 
enzyme-linked immunoabsorbent assay (ELISA) , from precipitating sera, as 
W6 i : r0m - thOSe from non -P r ecipitating sera. Precipitating antibodies 

and antibody titers in the ELISA were examined in sera from groups of birds 
infected at an age of 1, 2, 3, 4 and 7 weeks. During the Campylobacter 
excretion period, a distinct peak of antibody titers occurred in 1- and 
7 -week ^ old birds, whereas other groups showed a steady increase in titers 
Precipitating antibodies were only found in 1- and 2 -week-old chickens 
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This study was designed to clarify the role of antibodies in 
controlling chicken colonization by Campylobacter jejuni. Cecal 
colonization by C jejuni was compared after the organism was exposed 
either to phosphate-buffered saline, normal rabbit serum, rabbit 
hyperimmune anti-C. jejuni serum, or anti-C. jejuni antibodies extracted 
from chicken bile. Antibodies from chicken bile were extracted by 
affinity absorption against outer-membrane proteins from the challenqe 
organism Sera were heated 1 hour at 56 C to destroy complement activity 
Bacterial inoculum levels were enumerated after 1 hour exposure at 4 c to 
the various treatments. The heated sera and the bile antibodies were not 
bactericidal, and bacterial agglutination was not evident. Serial dilutions 
of the antibody- treated C. jejuni were given by gavage into 1-day-old 
chicks. Six days later, the ceca were removed from the chicks, and samples 
were cultured on Campylobacter -charcoal differential agar The 
colonization dose-50% was increased by twofold to 160-fold when the 
organism was preincubated with hyperimmune antiserum or the bile antibodies 
as compared with preincubation with phosphate-buffered saline. We conclude 
that antibodies inhibit chicken cecal colonization by C. jejuni 
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The immunoglobulin response of chickens to colonization by 
Campylobacter jejuni isolates B-540 and Clin-1 was monitored. Chicken 
humoral igG and biliary secretory igA (slgA) responses were assessed 
by enzyme-linked immunosorbent assay (ELISA) . Samples were taken from 128 
C. jejuni-colonized chickens and 104 uncolonized chickens housed in a 
controlled environment. An indirect ELISA was performed using the 
homologous isolate of C. jejuni as the capture antigen and was developed 
with the specific goat anti- chicken IgG or IgA alkaline phosphatase 
conjugates. The ELISA absorbance values of the test samples at 405 nm 
(serum diluted 1:32 and bile diluted 1:10) were normalized in direct 
proportion to standard sera and bile sample values. In the colonized 
chickens , humoral IgG activities were highest at hatch, dropped to 
their lowest level after 2 weeks, and increased by 8 weeks to levels 
similar to those detected at hatch. The slgA activity was lowest at hatch 
and increased by 4 weeks in colonized chickens while remaining lower in the 
control chickens. Chickens colonized with isolate B-540 showed a primary 
slgA response during the first 4 weeks and reached a plateau over the final 
4 weeks. In spite of these limited humoral and secretory immunoglobulin 
responses, once the chicken ceca was colonized by C. jejuni, the 
organism persisted throughout the 8 -week experiment. 
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The immune response of chickens to Campylobacter jejuni infection 
was studied as a step in the search for vaccine candidates. One-day-old 
chicks orally challenged with C. jejuni strain 81116 showed significant 
increases in specific IgG, IgA, and IgM circulating antibodies , as 
detected by enzyme-linked immunosorbent assay (ELISA) . These levels peaked 
at 9, 5 and 7 weeks postinfection, respectively. Maternal IgG antibodies 
were also detected over the first 2 weeks. Specific mucosal IgG and IgA 
antibody levels also increased significantly. All of the birds 
demonstrated a major response to the 62- kDa flagellin protein by Western 
„?" in9 .techniques. The immunodominance of flagellin was confirmed by 
ELISA using an antigen preparation from an aflagellate mutant. When 
overlapping recombinant polypeptide fragments of flagellin were used, 
epitopes detected by chicken antibodies were observed in region IV 
between residues 95-340 of the protein. Thus flagellin may be suitable 
candidate for a vaccine, although its role in protection must first be 
established . 
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Campylobacter jejuni is a significant cause of food-borne diseases in 
humans. The bacterium is considered a commensal organism in chickens , and 
it can heavily colonize chickens without causing inflammation. Poultry 
may be the major reservoir for the human infection in developed countries 
Here we show that an outer-membrane protein extract prepared from the 
bacteria caused apoptosis of chicken lymphocytes detected in vitro with 
the terminal deoxynucleotidyl transf erase-mediated dUTP nick end-labelinq 
assay that preferentially labels individual apoptotic cells. Blood- and 
spleen- lymphocytes from different -aged chickens displayed a significantly 
greater percentage of apoptotic cells after culture with the outer-membrane 
proteins from C. jejuni than controls treated with phosphate-buffered 
saline, chicken ovalbumin, or outer-membrane proteins prepared from E 
°? u^f 111 B ^ 21 - The C - 3 e 3 uni extract also produced apoptosis of chicken 
lymphoblastoid tumor cell lines. Apoptosis was blocked by pretreating the 
extract with proteinase K or antiserum against outer -membrane proteins 
The results suggest that C. jejuni may be capable of achieving immune 
avoidance m chickens by causing apoptosis of lymphocytes. 
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The immune response of chickens to Campylobacter jejuni infection 
was studied as a step in the search for vaccine candidates. One-day-old 
chicks orally challenged with C. jejuni strain 81116 showed significant 
increases in specific IgG, IgA, and IgM circulating antibodies , as 
detected by enzyme- linked immunosorbent assay (ELISA) . These levels peaked 
at 9, 5, and 7 weeks postinfection, respectively. Maternal IgG antibodies 
were also detected over the first 2 weeks. Specific mucosal IgG and IgA 
antibody levels also increased significantly. All of the birds 
demonstrated a major response to the 62- kDa flagellin protein by Western 
blotting techniques. The immunodomi nance of flagellin was confirmed by 
ELISA using an antigen preparation from an aflagellate mutant. When 
overlapping recombinant polypeptide fragments of flagellin were used, 
epitopes detected by chicken antibodies were observed in region IV 
between residues 95-340 of the protein. Thus flagellin may be a suitabl4 
candidate for a vaccine, although its role in protection must first be 
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The flagellar filament-hook complex was removed from Campylobacter cells by 
shearing and was purified by differential solubilization and ultracentrif ugation 
at pH 11 followed by cesium chloride buoyant density ultracentrif ugation. 
Flagellar filaments were then dissociated in 0.2 M glycine-HCI (pH 2.2), and 
purified hooks were collected by ultracentrif ugation. The hooks (105 by 24 nm) 
each displayed a conical protrusion at the proximal end, a concawe cavity at the 
distal end, and helically arranged subunits. The apparent subunit molecular 
weight of the hook protein of seven of the eight Campylobacter strains 
studied was 92,500, while that of the other was 94,000. N-terminal amino acid 
analysis of the hook protein of two strains of Campylobacter coli and one 
strain of Campylobacter jejuni demonstrated that the first 15 residues were 
identical. Amino acid composition analysis showed that the Campylobacter hook 
protein contained 35.7% hydrophobic and 9.5% basic residues. Isoelectric 
focusing determined that the hook protein was acidic, with a pi of 4.9. 
Comparisons with the Salmonella and Caulobacter hook protein compositions 
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YL Wu, LH Lee, DM Rollins and WM Ching 
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The protein response to physiological stress was characterized in 
Campylobacter jejuni 81176 after exposure to heat and pH shock and following 
periods of recovery. Immunoreactivities of major siress- related proteins 
were determined with anti-Campylobacter immune rabbit serum and intestinal 
lavage fluid. Distinct proteins with molecular masses ranging from 10 to 120 
kDa were induced and/or released by selective heat or pH treatments. The 
most notable responses were those of two proteins with apparent molecular 
masses of 45 and 64 kDa that were induced and two other proteins of 10 and 
12 kDa that were released by selective heat shock, alkaline pH treatment, or 
both. On the basis of N-terminal sequence analysis and immunological 
cross-reactivity data, the 64- and 10-kDa proteins were the C. jejuni homologs 
of Escherichia coli GroEL and GroES proteins, respectively. Enhanced 
chemiluminescence Western blotting (immunoblotting) revealed that all four 
proteins were among the major protein antigens recognized by anti- 
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Entry name 


Q9R4E6 


Primary accession number 


Q9R4E6 


Secondary accession numbers 


None 


Entered in TrEMBL in 


Release 13, May 2000 


Sequence was last modified in 


Release 13, May 2000 


Annotations were last modified in 


Release 25, September 2003 


[Name and origin of the protein 


Protein name 


groEL-like stress protein 62 kDa 
subunit [Fragment] 


Synonyms 


None 


Gene name 


None 


From 


Campylobacter je juni |TaxIb: 197] 


Taxonomy 


Bacteria; Proteobacteria: 






Epsilonproteobacteria; 






Camovlobacterales; Campy lobacteraceae; 






Campylobacter. 


References | 


[1] 


SEQUENCE. 






MEDLINE=96123358; PubMed=8577276; [NCBI. ExPASy. EBI Israel, 
Japan] — . -= •• — :;i -=====^~^=r- -==> 

Takata T., Wai S.N.. Takade A.. Sawae Y. f Ono J , AmnUn < ; } 




"The purification of a SroEL-like stress protein from aerobically adapted I 
Campylobacter jejuni."; // 
Microbiol. Immunol. 39:639-645(1995). ^ 


Comments 1 



None 



Cross - references 
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0318986 96121222 PMID : 8576327 

Identification and characterization of an immunogenic outer membrane 
protein of Campylobacter jejuni. 

Burnens A; Stucki U; Nicolet J; Frey J 

Institute for Veterinary Bacteriology, University of Berne, Switzerland. 
Journal of clinical microbiology (UNITED STATES) Nov 1995 33 (n) 
P2826-32, ISSN 0095-1137 Journal Code: 7505564 
Document type: Journal Article 
Language s : ENGL I SH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

We cloned and expressed in Escherichia coli a gene encoding an 18- kDa 
outer membrane protein (Ompl8) from Campylobacter jejuni ATCC 2 942 8. The 
nucleotide sequence of the gene encoding 0mpl8 was determined, and an open 
reading frame of 165 amino acids was revealed. The amino acid sequence had 
the typical features of a leader sequence and a signal peptidase II 
cleavage site at the N-terminal part of OmplS. Moreover, the sequence had a 
high degree of similarity to the peptidoglycan-associated outer membrane 
lipoprotein P6 of Haemophilus influenzae and the peptidoglycan-associated 
lipoprotein PAL of E. coli. Southern blot analysis in which the cloned gene 
was used as a probe revealed genes similar to that encoding 0mpl8 in all 
species of the thermophilic group of Campylobacters as well as 
Campylobacter sputorum. All Campylobacters tested expressed a protein 
with a molecular mass identical to that of Ompl8. The protein reacted 
immunologically with polyclonal antibodies directed against OmplS from 
C. jejuni. PCR amplification of the gene encoding Ompl8 with specific 
primers and subsequent restriction enzyme analysis of the amplified DNA 
fragments showed that the gene for 0mpl8 is highly conserved in C. jejuni 
strains isolated from humans, dogs, cats, calves, and chickens but is 
different in other Campylobacter species. In order to obtain pure 
recombinant OmplS protein for serological assays, the cloned gene for OmplS 
was genetically modified by replacing the signal sequence with a DNA 
segment encoding six adjacent histidine residues. Expression of this 
construct in E. coli allowed purification of the modified protein 
(Ompl8-6xHis) by metal chelation chromatography. Sera from patients with 
past C. jejuni infection reacted positively with Ompl8-6xHis, while sera 
from healthy blood donors showed no reaction with this antigen. OmplS, 
which is an outer membrane protein belonging to the family of PALs is well 
conserved in C. jejuni and is highly immunogenic. It is therefore a good 
candidate as an antigen for the serological diagnosis of past C. jejuni 
infections. J J 
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Secondary accession number 


IQ9PN75 


Entered in Swiss-Prot in 


|Release 39, May 2000 


Sequence was last modified in 


[Release 40, October 2001 


Annotations were last modified in 


[Release 41, February 2003 


Name and origin of the protein 


Protein name 


60 kDa chaperonin 


Synonyms 


Protein Cpn60 




groEL protein 


Gene name 


GROL or GROEL or MOPA or CJ1221 


From 


Campylobacter ieiuni [Taxlb: 197] 


Taxonomy 


Bacteria; Proteo bacteria: 




Eosilonproteobacteria: 




Campvlobacterales: Campy lobacteracede: 




Campylobacter. 
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MEDLINE=99140140; PubMed=10206714; TNCBI. ExPASy. EBI. Israel 
Japan 1 

Thies F.L.. Weishaupt A.. Karch H.. Hartuna H.P.. Gieqerich G:. 
^lunmy, sequencing ana moiecuiar analysis ot the Campylobacter jejuni 
groESL bicistronic operon."; 
Microbioloav 145:89-98(19991 


[2] 


SEQUENCE FROM NUCLEIC ACID. 

STRAIN=ATCC 43429, ATCC 43432, ATCC 43438, and ATCC 43456; 
Cunninaham A.. Taboada E.. Nash J.H.. Wakarchuk W.W.. Gilbert M ; 
^o^uciiv.iii^ ui inc t-priov gene irom various campyiooacTer jejuni 
isolates."; 

Submitted (DEC-2001) to the EMBL/GenBank/DDBJ databases. 
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MEDLINE=20150912; PubMed= 10688204; TNCBI. ExPASy. EBI. Israel. 
Japanl 

Parkhill J.. Wren B.W.. Munaall K.. Ketlev J.M.. Churcher C. Basham D 
Chillinaworth T.. Davies R.M.. Feltwell T.. Holroyd S.. Jaqels K. r Karlyshes, 
A.V., Moule S., Pallen M.J.. Penn C.W.. Quail M.A.. Raiandream M.A 
Rutherford K.M.. van Vliet A.H.M.. Whitehead S.. Barrell B G : 

"The Oenom& SPQUPnfP ftf +kp fr\nA-\r\r\r*no nn+kinnon /'Amm/l/tk/i/>+/»i 

« v^nviiic oc^ucncc ui inc i uou-uorne paTnogen uampyiODacier jejuni 
reveals hypervariable sequences."; 
Nature 403:665-668(2000). 


Comments 



FUNCTION. Prevents misfolding and promotes the refolding and proper 
assembly of unfolded polypeptides generated under stress conditions (By 
similarity). 

SUBUNIT. Oligomer of 14 subunits composed of two stacked rings of 7 
subunits (By similarity). 

SUBCELLULAR LOCATION Cytoplasmic (By similarity) 
SIMILARITY. Belongs to the chaperonin (HSP60) family. 
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Keywords 
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Feature table viewer 



Key From To Length Description 

CONFLICT 179 179 A -> P (IN REF. 1) 
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Sequence information 



Length: 545 
AA 



Molecular weight: 
57970 Da 
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